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Abstract of JP1 0039040 

PROBLEM TO BE SOLVED: To provide a 
device for detecting a position of a buried 
article with high reliability capable of quickly 
and accurately detecting a center position of a 
magnet provided to a buried article and of 
preventing occurrence of erroneous detection. 
SOLUTION: There is disclosed a device A for 
detecting a position of a buried article whereby 
a magnet 4 provided to the buried article 3 is 
detected by means of a magnetic sensor 1 
which is moved along a surface of a shield 
material 5 covering the buried article 3. It 
comprises a plurality of magnetic sensors 1a, 
1b, 1c t 1d and a control circuit that compares 
magnetic output values detected by the 
magnetic sensors 1a, 1b, 1c, 1d with each 
other, judges as to which direction the device 
is shifted with respect to the magnet 4 
provided to the buried article 3 and indicates 
the judged result on an indication means 2. 
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(57) Abstract 

Technical problem The reliable laying-under-the-ground object location detection equipment 
which can detect quickly and correctly the magnetic center position established in a laying- 
under-the-ground object, and can also prevent generating of incorrect detection is offered. 
Means for Solution The magnet 4 formed in the laying-under-the-ground object 3 by the 
magnetometric sensor 1 to which the laying-under-the-ground object 3 is moved along the front 
face of the wrap concealment material 5 is detected. Are laying-under-the-ground object location 
detection equipment A which detects the location of this laying-under-the-ground object 3, have 
two or more magnetometric sensors la, lb, lc, and Id, and the output value of the magnetism 
which each magnetometric sensors la, lb, lc, and Id detect is compared. It judges whether the 
magnet 4 formed in the laying-under-the-ground object 3 is received, and it has shifted towards 
the gap, and the control circuit on which this decision result is displayed with the display means 
2 is provided. 



Claim(s) 



Claim 1 The magnet which is made to move a magnetometric sensor along the front face of 
wrap concealment material, and is formed in a laying-under-the-ground object by this 
magnetometric sensor in a laying-under-the-ground object is detected. Are laying-under-the- 
ground object location detection equipment which detects the location of this laying-under-the- 
ground object, have two or more magnetometric sensors, and the output value of the magnetism 
which each magnetometric sensor detects is compared. Laying-under-the-ground object location 
detection equipment possessing the control circuit on which it judges whether the magnet formed 
in a laying-under-the-ground object is received, and it has shifted towards the gap, and this 
decision result is displayed with a display means. 

Claim 2 Laying-under-the-ground object location detection equipment according to claim 1 
characterized by providing the polar distinction circuit where it is a permanent magnet, and the 
magnet formed in a laying-under-the-ground object sorts out either a plus side or a minus side 
from the output value of each magnetometric sensor, and inputs this into a control circuit 
Claim 3 Laying-under-the-ground object location detection equipment according to claim 1 
which the magnet formed in a laying-under-the-ground object is a permanent magnet, and is 
characterized by giving the function in which either a plus side or a minus side is disregarded 
among the output values of each magnetometric sensor to a control circuit. 
Claim 4 Laying-under-the-ground object location detection equipment of claim 1-3 
characterized by providing the alternating current component removal circuit which removes a 
part for alternating current change from the output value of each magnetometric sensor given 
any / one in a claim. 



Detailed Description of the Invention 
0001 

Field of the Invention This invention relates to the laying-under-the-ground object location 
detection equipment which detects laying-under-the-ground objects, such as the laying-under- 
the-ground object located in a wall backside etc., for example, the plug socket box concealed 
with the wallplate at the time of the construction of a house, and a switching and balancing box, 
in un-destroying from a wall front face. 
0002 

Description of the Prior Art At the time of the construction of a house, in order to stretch the 
wallplate for interiors beforehand after embedding laying-under-the-ground objects, such as a 
plug socket box and a switching and balancing box, in a wall, a laying-under-the-ground object 
will once be concealed behind a wallplate. Therefore, on the occasion of use of a laying-under- 
the-ground object, the location of this laying-under-the-ground object is detected, a hole must be 
opened in a wallplate and this laying-under-the-ground object must be exposed to it. 

0003 Then, as shown in drawing 10, what used the MAG for location detection of the laying- 
under-the-ground object 3 is offered. This laying-under-the-ground object location detection 
equipment moves a magnetometric sensor 1 along the front face of the wallplate which turns into 
the wrap concealment material 5 in the laying-under-the-ground object 3, detects the magnet 4 
formed in the laying-under-the-ground object 3 by this magnetometric sensor 1, and detects the 
location of this laying-under-the-ground object 3, if a magnet 4 is located corresponding to a 
magnetometric sensor 1, a display 2 will be turned on, and it can detect that a laying-under-the- 
ground object 3 is located back the in that case. 

0004 In this case, location detection of the laying-under-the-ground object 3 not only also to 
distinguish the location of a magnet 4, but to detect correctly without incorrect detection of the 
center position of this magnet 4 is demanded in order face opening a hole in the wallplate which 
is the concealment material 5, and exposing the laying-under-the-ground object 3 after location 
detection of the laying-under-the-ground object 3, to open in ****** the hole of the size needed 



by electric hoe RUSOU and to correspond to this. 
0005 

Problem(s) to be Solved by the Invention However, in the above-mentioned Prior art, since it 
was what detects the magnetism of a magnet 4 with one magnetometric sensor 1, it was what 
time amount and time and effort are taken to reach the location corresponding to a 
magnetometric sensor 1, and the range where a display 2 is turned on corresponding to a 
magnetometric sensor 1 is so also set up greatly, and cannot detect the center position of a 
magnet 4 correctly. Moreover, it was also what reacts also to what wore MAG other than magnet 
4 beforehand prepared in the laying-under-the-ground object 3 easily, or is easy to produce 
incorrect detection by the induction field from electric wiring. 

0006 It is offering the reliable laying-under-the-ground object location detection equipment 
which was invented in order that this invention's might solve the problem in the above- 
mentioned Prior art, can detect quickly and correctly the center position of the magnet with 
which the technical problem's is prepared in a laying-under-the-ground object, and can also 
prevent generating of incorrect detection. 
0007 

Means for Solving the Problem The laying-under-the-ground object location detection 
equipment of this invention according to claim 1 The magnet which is made to move a 
magnetometric sensor along the front face of wrap concealment material, and is formed in a 
laying-under-the-ground object by this magnetometric sensor in a laying-under-the-ground 
object is detected. Are laying-under-the-ground object location detection equipment which 
detects the location of this laying-under-the-ground object, have two or more magnetometric 
sensors, and the output value of the magnetism which each magnetometric sensor detects is 
compared. It judges whether the magnet formed in a laying-under-the-ground object is received, 
and it has shifted towards the gap, and the control circuit on which this decision result is 
displayed with a display means is provided. 

0008 Therefore, since it is displayed on a display means whether the output value of the 
magnetic magnetism prepared in the laying-under-the-ground object which two or more 
magnetometric sensors detect in this case is compared, the magnet formed in a laying-under-the- 
ground object is received, and it has shifted towards the gap Based on this display, the magnetic 
center position established in this laying-under-the-ground object by moving a magnetometric 
sensor along the front face of wrap concealment material in a laying-under-the-ground object is 
easily detectable quickly. And in that case, by being displayed, whether the magnet formed in a 
laying-under-the-ground object is received, and it has shifted towards the gap can also recognize 
the gap degree from this magnet, and it can detect correctly the magnetic center position 
established in a laying-under-the-ground object. 

0009 The laying-under-the-ground object location detection equipment of this invention 
according to claim 2 is characterized by providing the polar distinction circuit where it is a 
permanent magnet, and the magnet formed in a laying-under-the-ground object sorts out either a 
plus side or a minus side from the output value of each magnetometric sensor, and inputs this 
into a control circuit in the laying-under-the-ground object location detection equipment of the 
claim 1 above-mentioned publication. 

0010 Therefore, since detection actuation will be performed only to the permanent magnet of the 
sense specified especially in this case, reacting to what wore MAG other than the magnet which 
is a permanent magnet prepared in the laying-under-the-ground object easily is lost, generating 
of incorrect detection is prevented, and the dependability of detection improves. 

0011 In the laying-under-the-ground object location detection equipment of the claim 1 above- 
mentioned publication, the magnet formed in a laying-under-the-ground object is a permanent 
magnet, and the laying-under-the-ground object location detection equipment of this invention 
according to claim 3 is characterized by giving the function in which either a plus side or a minus 
side is disregarded among the output values of each magnetometric sensor to a control circuit. 



0012 Therefore, since detection actuation will be performed only to the permanent magnet of the 
sense specified especially in this case, reacting to what wore MAG other than the magnet which 
is a permanent magnet prepared in the laying-under-the-ground object easily is lost, generating 
of incorrect detection is prevented, and the dependability of detection improves. 

0013 The laying-under-the-ground object location detection equipment of this invention 
according to claim 4 is characterized by providing the alternating current component removal 
circuit which removes a part for alternating current change from the output value of each 
magnetometric sensor in the laying-under-the-ground object location detection equipment of 
above-mentioned claim 1-3 given any / one in a claim. 

0014 Therefore, since a part for alternating current change is removed from the output value of 
each magnetometric sensor and it is inputted into a control circuit even if induction field occur 
according to the current which a laying-under-the-ground object is adjoined especially in this 
case, and electric wiring exists, and flows this electric wiring, generating of the incorrect 
detection by this induction field is prevented, and the dependability of detection improves 
further. 

0015 

Embodiment of the Invention Drawing 1 , drawing 2 , and drawing 3 show 1 operation gestalt 
corresponding to claims 1 and 2 of this invention. The laying-under-the-ground object location 
detection equipment A of this operation gestalt The magnet 4 which is made to move a 
magnetometric sensor 1 along the front face of the wrap concealment material 5, and is formed 
in the laying-under-the-ground object 3 by this magnetometric sensor 1 in the laying-under-the- 
ground object 3 is detected. Are laying-under-the-ground object location detection equipment A 
which detects the location of this laying-under-the-ground object 3, have two or more 
magnetometric sensors la, lb, lc, and Id, and the output value of the magnetism which each 
magnetometric sensors la, lb, lc, and Id detect is compared. It judges whether the magnet 4 
formed in the laying-under-the-ground object 3 is received, and it has shifted towards the gap, 
and the control circuit 8 on which this decision result is displayed with the display means 2 is 
provided. 

0016 In the laying-under-the-ground object location detection equipment A of this operation 
gestalt, the polar distinction circuit 7 where it is a permanent magnet, and the magnet 4 formed in 
the laying-under-the-ground object 3 sorts out either a plus side or a minus side from an each 
magnetometric sensors la, lb, lc, and Id output value, and inputs this into a control circuit 8 is 
provided. 

0017 Moreover, as the laying-under-the-ground object location detection equipment A of this 
operation gestalt is shown in drawing 1 , the location of this laying-under-the-ground object 3 is 
detected by detecting the magnet 4 which is a permanent magnet with which the laying-under- 
the-ground objects 3, such as a plug socket box and a switching and balancing box, were 
equipped beforehand from the front face of the wallplate which is the concealment material 5. 
And it faces opening a hole in the wallplate which is the concealment material 5, and exposing 
the laying-under-the-ground object 3 after location detection of the laying-under-the-ground 
object 3, and the hole of the size needed by electric hoe RUSOU is opened in ******. 

0018 Unification formation of the laying-under-the-ground object location detection equipment 
A is carried out at the shape of a rectangular box. At the rear face as a magnetometric sensor 1 
The magnetometric sensors la and lb of a Uichi Hidari pair and the magnetometric sensors lc 
and Id of a vertical pair are arranged. On the front face as a display means 2 A total of five 
display device 2a with display device 2e which becomes by light emitting devices, such as LED 
located at the core (four display device 2a which becomes by light emitting devices, such as LED 
of the right-and-left upper and lower sides, 2b, 2c, 2d, and four display device 2a, such as this, 
2b, and 2d 2c and ), 2b, and 2c, 2d and 2e are arranged. In this case, the distance from the central 
point where the line which ties the magnetometric sensors la and lb of a right-and-left pair, and 
the line which ties the magnetometric sensors lc and Id of a vertical pair cross to each 



magnetometric sensors la, lb, lc, and Id is set up equally. 

0019 If the magnetic distribution MF of the magnet 4 which exists behind the wallplate which is 
the concealment material 5 has the equal output values Ma and Mb of the magnetism which a 
pair of magnetometric sensors la and lb or magnetometric sensors lc and Id detect like drawing 

3 (b) although it becomes like shown in drawing 3 , it turns out that a magnet 4 is located behind 
a a pair of magnetometric sensors la and lb or magnetometric sensors lc and Id midpoint. 
Moreover, as shown in drawing 3 (a) and (c), if these output values Ma and Mb are different, a a 
pair of magnetometric sensors la and lb or magnetometric sensors lc and Id midpoint can be 
located right above a magnet 4 by moving laying-under-the-ground object location detection 
equipment A to the magnetometric sensor 1 ( drawing 3 (a) lb and drawing 3 (c) la) side which 
detected the high output value. 

0020 And there is the above-mentioned midpoint right above a magnet 4, and when the output 
values Ma and Mb which a pair of magnetometric sensors lc and Id detect equally the output 
values Ma and Mb which a pair of magnetometric sensors la and lb detect become equal, 
central display device 2e is turned on. When there is no above-mentioned midpoint in right 
above a magnet 4, if one or 2 four display device 2a and 2bs, and of 2c and 2d are turned on 
according to the difference of the above-mentioned output values Ma and Mb and laying-under- 
the-ground object location detection equipment A is moved in which direction, it will indicate 
whether this midpoint is located right above a magnet 4. 

0021 That is, when having shifted to the longitudinal direction to the magnet 4 and either has 
shifted in the vertical direction to the magnet 4 among display device 2a on either side and 2b, 
either is respectively turned on among the up-and-down display devices 2c and 2d. Moreover, 
when having shifted to right and left and vertical both directions, either is turned on among 
display device 2a on either side and 2b among either and the up-and-down display devices 2c 
and 2d, and laying-under-the-ground object location detection equipment A is made moved in 
the direction of slant based on this lighting display. Moreover, with the side which display 
devices 2c, 2d, and 2a and 2b have turned on, in any case, a magnet 4 will shift to the opposite 
side, and it will be located in it, and it should just move laying-under-the-ground object location 
detection equipment A to the side which display devices 2c, 2d, and 2a and 2b have turned on. 

0022 As shown in drawing 2 , Amplifier 6a, 6b, 6c, and 6d is respectively connected to each 
magnetometric sensors la, lb, lc, and Id, and the output from this each amplifier 6a, 6b, 6c, and 
6d is inputted into the control circuit 8 which becomes by a microprocessor etc. through the polar 
distinction circuits 7a, 7b, 7c, and 7d respectively. The position representation of the magnet 4 
according to the difference of the above-mentioned output values Ma and Mb It is what is 
performed by the output- value comparison of a pair of magnetometric sensors la and lb, and the 
output- value comparison of a pair of magnetometric sensors lc and Id. It is judged as that in 
which the magnet 4 is located just under the above-mentioned midpoint if the difference of this 
output value has ****ed within the limits of predetermined, and central display device 2e is 
turned on. It is judged as what just under the above-mentioned midpoint to the magnet 4 shifts 
that the difference of this output value is more than the predetermined range in a longitudinal 
direction or the vertical direction, and is located, and a lighting indication of the migration 
direction of laying-under-the-ground object location detection equipment A is given by each 
display device 2a, 2b, and 2c and 2d with the above-mentioned algorithm. 

0023 Although the level of an output value is proportional to magnetism here as an each 
magnetometric sensors la, lb, lc, and Id output value is shown in drawing 4 and drawing 5 For 
example, like drawing 4 (a), when the magnetometric sensor 1 side of a magnet 4 serves as N 
pole When plus is outputted as an output value and the magnetometric sensor 1 side of a magnet 

4 serves as the south pole like drawing 5 R> 5 (a) conversely like drawing 4 (b) Like drawing 5 
(b), minus is outputted as an output value and the polarity of an output is reversed in this way 
according to the direction of the magnetic flux which passes a magnetometric sensor 1 . After 
amplifying the output of this magnetometric sensor 1 with amplifier 6, detection actuation will 



be performed only to the magnet 4 of the specified sense in sorting out either a plus side or a 
minus side, and inputting this into a control circuit 8 by the polar distinction circuit 7. 

0024 Therefore, it sets to the laying-under-the-ground object location detection equipment A of 
this operation gestalt. Each output value of the magnetism of a magnet 4 prepared in the laying- 
under-the-ground object 3 which four magnetometric sensors la, lb, lc, and Id detect is 
compared. Since a lighting indication of whether receive the magnet 4 formed in the laying- 
under-the-ground object 3, and it has shifted towards the gap is given in each display device 2a 
of the display means 2, 2b, and 2c and 2d Based on this display, the center position of a magnet 4 
established in this laying-under-the-ground object 3 in the laying-under-the-ground object 3 by 
moving each magnetometric sensors la, lb, lc, and Id with laying-under-the-ground object 
location detection equipment A along the front face of the wrap concealment material 5 is easily 
detectable quickly. 

0025 Moreover, by giving a lighting indication of whether receive the magnet 4 formed in the 
laying-under-the-ground object 3 in that case, and it has shifted towards the gap in each display 
device 2a, 2b, and 2c and 2d Can also recognize the gap degree from this magnet 4, and 
moreover, since a lighting indication of the central display device 2e is given where the midpoint 
between magnetometric sensor la and lb and for magnetometric sensor lc and Id is located 
right above this magnet 4 The center position of a magnet 4 established in the laying-under-the- 
ground object 3 is correctly detectable. 

0026 Moreover, it sets to the laying-under-the-ground object location detection equipment A of 
this operation gestalt. The magnet 4 formed in the laying-under-the-ground object 3 is a 
permanent magnet. Polar distinction circuit 7a, Since either a plus side or a minus side is sorted 
out by 7b, 7c, and 7d from an each magnetometric sensors la, lb, lc, and Id output value and 
this is inputted into a control circuit 8 Detection actuation will be performed only to the 
permanent magnet of the specified sense, reacting to what wore MAG other than magnet 4 which 
is the permanent magnet prepared in the laying-under-the-ground object 3 easily is lost, 
generating of incorrect detection is prevented, and the dependability of detection is improving. 

0027 In the laying-under-the-ground object location detection equipment A of this operation 
gestalt Moreover, polar distinction circuit 7a, Also by giving the function in which either a plus 
side or a minus side is disregarded among each magnetometric sensors la, lb, lc, and Id output 
values, without instead preparing 7b, 7c, and 7d to a control circuit 8 Detection actuation will be 
performed only to the permanent magnet of the specified sense, reacting to what wore MAG 
other than magnet 4 which is the permanent magnet prepared in the laying-under-the-ground 
object 3 easily is lost, generating of incorrect detection is prevented, and the dependability of 
detection improves. In this case, it becomes an operation gestalt corresponding to claims 1 and 3. 

0028 Drawing 6 and drawing 7 show another operation gestalt corresponding to claims 1, 2, and 
4 of this invention, and set it to the laying-under-the-ground object location detection equipment 
B of this operation gestalt. Mediation possession of the alternating current component removal 
circuits 9a, 9b, 9c, and 9d which remove a part for alternating current change from an each 
magnetometric sensors la, lb, lc, and Id output value is respectively carried out between each 
magnetometric sensors la, lb, lc, and Id and each amplifier 6a, 6b, 6c, and 6d. 

0029 Therefore, as shown in drawing 7 especially in this case, even if induction field occur 
according to the current which the laying-under-the-ground object 3 is adjoined, and electric 
wiring 10 exists, and flows this electric wiring 10 Namely, as shown in drawing 8 , even if it 
becomes that by which the induction field (induction noise) which produce electric wiring 10 
according to the flowing current were added to the field with the magnet 4 whose output value of 
a magnetometric sensor 1 (a, b) is the permanent magnet of the laying-under-the-ground object 3 
Since a part for alternating current change is removed from an each magnetometric sensors la, 
lb, lc, and Id output value by each alternating current component removal circuits 9a, 9b, 9c, 
and 9d and it is inputted into a control circuit 8, generating of the incorrect detection by this 
induction field is prevented, and the dependability of detection is improving further. 



0030 Moreover, in the laying-under-the-ground object location detection equipment B of this 
operation gestalt, as shown in drawing 9 , as for the cut off frequency according formation **** 
to this alternating current component removal circuit 9 in this case, it is desirable the alternating 
current component removal circuit 9 in the circuit which becomes by Resistance R and 
Capacitor C that it is 50Hz or less of a source-power-supply frequency. In addition, except it, it is 
constituted like the laying-under-the-ground object location detection equipment A of the above- 
mentioned operation gestalt, and the same operation effectiveness is done so also in the above- 
mentioned operation gestalt. 
0031 

Effect of the Invention Like ****, by moving a magnetometric sensor based on the display by 
the display means, the magnetic center position established in a laying-under-the-ground object 
is easily detectable quickly, moreover, the gap degree from a magnet can also be recognized by 
this display, and the magnetic center position established in a laying-under-the-ground object can 
be correctly detected in the laying-under-the-ground object location detection equipment of this 
invention according to claim 1. 

0032 Moreover, especially in the laying-under-the-ground object location detection equipment of 
this invention according to claim 2, since detection actuation will be performed only to the 
permanent magnet of the specified sense, reacting to what wore MAG other than the magnet 
which is a permanent magnet prepared in the laying-under-the-ground object easily is lost, 
generating of incorrect detection is prevented, and the dependability of detection improves. 

0033 Moreover, also in the laying-under-the-ground object location detection equipment of this 
invention according to claim 3, since detection actuation will be performed only to the 
permanent magnet of the sense specified especially, reacting to what wore MAG other than the 
magnet which is a permanent magnet prepared in the laying-under-the-ground object easily is 
lost, generating of incorrect detection is prevented, and the dependability of detection improves. 

0034 moreover, the electric wiring which adjoins a laying-under-the-ground object especially in 
the laying-under-the-ground object location detection equipment of this invention according to 
claim 4 - since a part for alternating current change is removed from the output value of each 
magnetometric sensor and it is inputted into a control circuit even if induction field occur, 
generating of the incorrect detection by this induction field is prevented, and the dependability of 
detection improves further. 



Brief Description of the Drawings Drawing 1 The outline appearance perspective view 
showing the busy condition of the laying-under-the-ground object location detection equipment 
A which is 1 operation gestalt of this invention. 

Drawing 2 The block diagram showing circuit wiring of the said laying-under-the-ground object 
location detection equipment A. 

Drawing 3 It is the outline side elevation where the use operating state of the said laying-under- 
the-ground object location detection equipment A is shown, and (a), (b), and (c) explain 
magnetic distribution in each condition. 

Drawing 4 It is the graph with which an example of the sense of a magnet 4 to the 
magnetometric sensor 1 in the said laying-under-the-ground object location detection equipment 
A is shown, and the schematic diagram with which (a) explains the direction of magnetic flux in 
this example, and (b) explain the output value of the magnetometric sensor 1 in that case, and 
relation with the distance dimension d between a magnetometric sensor 1 and a magnet 4. 
Drawing 5 It is the graph with which another example of the sense of the magnet 4 to the 
magnetometric sensor 1 in the said laying-under-the-ground object location detection equipment 
A is shown, and the schematic diagram with which (a) explains the direction of magnetic flux in 
this example, and (b) explain the output value of the magnetometric sensor 1 in that case, and 



relation with the distance dimension d between a magnetometric sensor 1 and a magnet 4. 
Drawing 6 The block diagram showing circuit wiring of the laying-under-the-ground object 
location detection equipment B which is another operation gestalt. 

Drawing 7 The outline appearance perspective view showing the busy condition of the said 
laying-under-the-ground object location detection equipment B. 

Drawing 8 The graph which explains the output value of the magnetometric sensor 1 in the said 
laying-under-the-ground object location detection equipment B, and relation with time amount t. 
Drawing 9 The outline circuit explanatory view which illustrates the alternating current 
component removal circuit 9 in the said laying-under-the-ground object location detection 
equipment B. 

Drawing 10 The outline appearance perspective view showing the busy condition of the laying- 
under-the-ground object location detection equipment which is the conventional example. 
Description of Notations 

1 Magnetometric Sensor 

2 Display Means 

3 Laying-under-the-Ground Object 

4 Magnet 

5 Concealment Material 

6 Amplifier 

7 Polar Distinction Circuit 

8 Control Circuit 

9 Alternating Current Component Removal Circuit 

10 Electric Wiring 
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2rs^ffi*^^^«6«j^«iai-rssia^fi:a^asa^ 

[00 023 

[00033 0iot^-f*n< . sKHB3e>tta 

{2M^tti^{±. SBHW 5 

[00043 ssfe3<7>fiaeiajo^fc^ 
l . ma*— /U V ^x*^ b-r&*M x<rm& w-> % iz 

3<0fta8?£bi>, *fc:®E4(^jiar^S!It- SJt'ttT^: 



[00053 

[f^jftrmfcLidk-fSP^ Ld^L^r* 1 ^. ±KM 

&atcMS£T*£B$iai:3MSIS:SL. -eixfefc, ffiSvfe 
y^l^f5LT^S523& s jSrJ:T$n-&eHt>±# <S 
fcZtiX^T, WPE4<D<&'b&W.$:lEteiz.\Z%ilii-f&Z 
b&X'%%^h<?>X'hr>tz. X. TOSKft 3 
tlfzW64 IMiSl^W^ t cofc t>«A(C£J5 Lt£ 

[00063 *mn±. iMdS&tey&tinz&it&isim*: 
a. a^Bj^tf>fis«5<o*^a**^-<fl.o]E 

[00073 

^-caw-t^ssns*. mssmzyytzx^xmk 
-t&mmstiLM8ntimwx'& -> x . m&rmskt v*r* 

[00083 Ltzfp-ox. zcrym^ ^m<rm%^y^ 

+'t^a$r*^< «»(=«m-^* zt#x-£&. L-A> 

4> co-ms-^v •> i> is^-r s i k ^-ct x . ss^tcsit 
/bttsaPHo^c^a^jEii^aj-r-s ^ t ftx* & . 

[00093 *%BJ<Olf*3l2fe©cO*li5^{ita«KlJ5l 

aa. ±ais*JSiie«<offiR«ifia«sajsia(=t5v^ 

[0 0 1 03 LtziP^X. Zcr>i§^ii.mz, OftfeZtLfz 
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[00113 *^^B«^3E«tfoa^SS^ai^ 

ma . imfum i ms^mwrnoMmmwiza v ^ 

[0012] L*r**-?T. ^cO^li^C 

[ooi 33 #^^«^4i5»^si& ! &&a&ai^ 
ma. isa$s i — 3 w^iYu6> — mms&mmn 

[00 14 3 Uci^t. Ci<0*§iHi#fc:. WMcflt 

m Lxm^mmtfim Lxmrnsmmt^tizMfinz ± 

[00 153 

iwfirimmey&mi mi. H2. H3t2. *^B8<oit 

«i£«3©a^a^aAi^. mm 3 a nsfi' 5 com 
wizm^xw&uzyy-iz&mzit. wmsz-tyv-uz 
Xixmmnsizmitzti&WGizik&Lx. raais 
$S93<oftS£8iaj-f& ss^sa^ai^a at* -5 r , 
imnms&yy-u. ib. ic. id£*u &m$z-t v-t 

la. lb. lc. ld*s^»ri>^oai*fflSrJt®tT. * 
RHI3 £§ff<c>iT.£H£54 fci* LX\yTh.^^-rtx. 
TV»*«f«t. ©¥»life3l£^^g2lcTSl^$ 

[00163 ^jfi»Bicoss!}Jiitea«iai^aAici5v^ 

Tli. ^%3£l&t£;fl5ffi54#*A®^Tfc^ 
T. #e^-fe>^Ma. lb. lc. ld4>tti:ftttd>67'?.XH 
X\i-?4 +xme>^~rhJ^1rtf»&mMLXZtiz:ffl 

m®&8iz*.jj-f2>W£F\smm7 wmiltv**. 
1 0 0 1 7 1 x. mmmm<mmmwM£§iS.A 
a. mi\z7fctt®<. 3y-feyh#7?x^ -/•?-# 

i:TH«g%3<?){aa«r^ai^-i»t«0Tfe€.. -£LT. 

sissa 3 coea^aiomtcpi^w 5 -c* &M#fc:?L£ £> 
[ooi83 sa?*Haa^aiiiaAJi^<o#-y 



frttJgfS^i-u -trtrnffilzW^-tyV-i tut. £ 

^fO^-k>^la. lbi:±T— M<50^-fei^flc. 

wk**iKS*L. ^mmizm^^2tLx. 

TOLEDt?tfO%3^^T'^I.Egocr)^m^2a. 2b. 
2c. 2dfc£iia£HoO*5i^F2a. 2b. 2c. 2d0)«fn&fc 

tfEocO^*^2a. 2b. 2c. 2d. 2e*^E^SixTV> 
6. ^f^. £^-^^v-fe>^la. lbfcSfcfc&fc 
_LT— *t«0S^-fey+Mc ld£f§.&&i:a*£gi-£4"l> 
jS^^g-SB^vfe^la. lb. lc. ldiT-iOKSt(i:^L< 

[00 1 93 H^5T»*^OWafc»=«-4«5 
4<0!S^8-?|jMFJ2:. 03(C*t1iO< ttchft. S3 

(b)m±5C, fcNOBm-ty-9-la. ib^v>{i^-b:v 
-9-lc. ld#8»£ffi;^{i}2rtIMa. Mb^Ltmtf. 
McO^-fe>~9-la. lb^V^iffi^-bi^Mc. ld^tfUL* 
<0«&£K54^a^££ X. 03 

( a ) ( c ) <DX 0 iZ. H Sl^<BMa. Mb**fflilLTVtfl 
if. S^aj^-ffl^^ftlt^S^-fe^-l (03 (a) T 
131b. H3 (c) TJila) IS!l^imil{2a^aj^aA2r 
ZbT. M«0Hm-fe>"9-la. lbj£Ui@^-fe 
ynf lc. ld^)*H.>5$r«54 (DM±.tZ®.UZ -£&ZtW 

[00203 -5-L-T. ±m*m&im?54 <r>%±lzh~> 
T. MiOSS^-ty^na. lb**^]-rsai*«Ma. Mb#^ 
L<. SO. *tO««HE>^nc. ld^«Sflrt-5iilitfflM 
a. Mb#^ L<2: *^i5^^^2e^.^T 
$aS±5lc : eiro-CV%i,. ±SB+S^i*^54^±tc 
^•It^-^-fcUi. ±SetfJ*fflMa. Mb^MCSE t T Eo<50^ 
^^2a. 2b. 2c. 2d£0"5*>— O^L<<i^o*>'*^T§ 

ti-c . v ^-rii^iPi'Mis^a^ajgaA 5r^t&?-^ 

ixtf!5I4'ra*>1K54 <?>M±.lzimZti&frmtt1$ti 

[002 1 3 K54K«-tT2E^(«i]lr^. 
TV>S^-Wi^&0«S^ 1 2a. 2bt0^ ^^-fixA^ 

Toa^"P2c. 2d£00^Vvf*lJ&»— ^"J^. #^^*T§ 

&&<^^S^-2a. 2bc7)p*>V-»-fiTj&>— . ±T«0« 
^#^2c. 2dOd^>v%-m*^i:3ir { ^T$^ 

2d. 2a. 2b#^LTV^««kl4S«ffl!fcaaP544«-«i 
TfiaLTV^«Ii:tC : 5:0. ^K*?2c. 2d. 2a. 2bj^ 

^TLTv^fflhv^^amaj^aA^iss-iiatf 

&^i>cr>X'hh. 

[00223 02tC*-riD< . *?S^.-fei^Ma. lb. 1 
c. ldtC{5«-«Ji®§g6a. 6b. 6c. 6d#g^£;ft.. K=S- 
it@S6a. 6b. 6c. 6d*t>^ai*Ja#^Sitt¥(lS!lll]87 
a. 7b. 7c. 7d2r^LT^-f ^Qra-fe -/I^T^rSilJ 
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mt. tfOfi&jlvfcV^lc. IdOiiiAffitISi iZji-oXfr 
^X^irtZ±M*f&*nirFlzW?E4tf®m.LX^Z t 

T54&Zttm&^li±T1;miz?ixX®M.LX\^ t> 
<0 i: ¥<JBt$ tlX , ±MT)Vzf >J XAT-WfSjfta&ffi^ 
&A<DmtfTfatf&m?m : ?2a, 2b. 2c. 2MCJ:oTjK 

[0023Rdt. #S^-fe>~^la. lb. lc. ld^ffi 
jlffit. 04. S5tejrr$-*D<. aj^«oK/m^ 
fcUtM-TS^ W*.t£. 14 (a) Oid^. S£54<0 

WR^yy-imtfNmb&^x^&ifr&it, m4 (b) 

5 <a) <7)J:3k:. K54i0ffi^-fe>^-lM^SSii:^ 
^TV^^-ti. 15 (b) coj:?fc:. S^fet LTii 

s. Mjam-fei^-i^aa^SiiflgfiefciOiKiU^ 

S-Ifc-C. 1^$*^|6]£^&54fc:#LTO;^ffli& 

[0024] L*:#oT . ^JQS^coJlS^fta&a} 
§SBAfcfclvc&. HocO^-tri^la. lb. lc. ld# 

s&rn>iH£!|%3 (csit^,iti,?S54£OEfcJ3co«-aj^ffl 
wtiMZfix. wmyssizmnbtizmEiizM^x^ 
-m^ra (c-tttT v h irtfrn^^-m. 2 603-^*1^2 

a. 2b. 2c. 2dteTj5£r^P$iX-S><0T. ^^CS-^ 
# SStt 3 £g 3 5 commiz^ TSSMtS^ 
fB^^Ai:fttC#ffi^\-bV-9-la. lb. lc. l6*msZit 

sdttcko. raas!i&3fcgJt4»tT.i»iS54^4"i:^ 
[ 0 0 2 5 1 x. sgii?j3(;stt^»^§JS54 

LX^Tixttft iz-rtix v >5 ^*#*^^2a. 
2b. 2c. 2d(;T**T«^Snsc:i:(cJ:0. OT54*> 

^Tftjs-^kissrr La^. rams 

4 <7)K±l-a^,-fe la. lbfg&yTS^-fe^lc. WIS 

SiT-SOT. SI£%3tcKftf>ftSS£54<7)^i>GtS2: 
iE5itcei£l3-r -5 i i: h . 
[ 0 0 2 6 3 X. g*5t^®Wgg«4^ttJg^Atc: 
fcWCli. Wm®3lzWiftL>ti.hW&4:V*.X 1 ®SXh 
0. ffi£¥!l#llHl8&7a. 7b. 7c. 7<Uz£iX%mg.-t>? 
la. lb. lc. ld^tfl^Jffi^^.r^xMXti-T'f^Xffiao 

v *-n\i^-ttvwmtiztLX ztummmms nzxn 

Z1xh<r>x\ &&i*irfzfaZ<vikXmGizttLX(0*&. 

mmfttftttLh z t iz*^x. mem s iznm>tiSz 



[ o o 2 7 ] x. mmmm^m^m&m^a^m.Aiz 

±5tv£. IHM!lII!8&7a. 7b. 7c. 7d£|£(t&£ t%< 
-ecoftbOfc. S^-fc^ma. lb. lc. ldO{il^ffl(0 

^£$W0ii&8fctt^l>C:i:fc:,fc-3T*>. &fcZti 

£&-oT. aiS^l3ti5lt^tL^*AES5T*?)&m54 

S. d<7)«^{i. n$gl. 3C^JE-rSHSS»©i:^ 

i». 

[00283 ^6. mm. &ft.mnmmm 1 „ 2. 4 

EI*aj^aBt;t5V>T(i. ^IS^-fe^lfla. lb. lc. Id 
i:*if<SS56a. 6b. 6c. 6dfcOiaiC^. #£SS\-fe>Hf 
la. lb. lc. licoitifim^&ti^tftZM&'fhxffi. 
^.^*0S&9a. 9b. 9c. MZit&AffiLX ^& . 
[0 0 2 91 U:#-3T. 

iD< . W®m 3 t^KS UTWRSIHOsWSRflE LTM«^. 
Wm.lO*mtl&Wfi5.lz±-?XW&&&-t) < ft£- LX t> . f 
^*>. @8t,Trr*K,a^*^tl (a. b ) Offi 

^ffl^'as^ 3cn>%.zMsxh&ws4 \zx zmmzn. 
fz8mio*%zh&^z<<z£-?x2it&msm%- (mgs 

4X) tWm*tvtzi><r)£%:->Xh. «-^-fe>"tMa. 
lb. lc. ldoaj;fcffla>£>«-£^#l&*imii&9a. 9b. 9 
c gd^iO^S^^^i^^T^IPIilKStcA^ 

%ixhcr>x\ mmmmmz£&mma<7miitm±zti 

xm\z<?>mm&tfmtzfo±zti.x v^s. . 

[ o o 3 o 3 x. ^ jue® wais^Gt^ ttj^s B 

tJV^T. 3£Slfi£^*lHlB9{i. M^tf. ®9(C^-T*D 
R3t^^H^*l5lliS9fcJ:S* yV^7^^ 

[003 13 

v^nzm^<?>*£'Gtmz:mm<ffimtz&iiiii-h z ttf 
asriE5ifc^ai-r t *<f ^ & . 

[ 0 0 3 2 3 X. 2tE^BB<0lt^ 2^0S^ifgffiia«l 
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[ 0 0 3 3 ] X. *%0JcofS^3l3®coaiSllfi:S« 
KLXCO^ftmfttf'tTiitiZZblz* SKA 

[ 0 0 3 4 ] X. *%ajcr)ii^4i3SOfiilg%ffia^ 

[02] ^aia!8i(i^a^SAoiEiKffi»^^rrrn 

[03 ] M^WftttMAO^ftf^^^^ 
U ( a ) ( b ) ( c ) li&ffi&TemS&IBiWl&rr 

[04] I5iSi5!fe{>i®mm^gA^Jti.fi^-fe>'^ 1 

t*rr?.®54<7)ipr#«o— Mfrg*u (a) aznmv 



[05 ] Ha»*ffli«jiaiisaAJc*j*t*sMi-fe i 

tC^rTi»a54O|tflSi0S'JOM2r^L, ( a ) la^oCT 
TcOJl^^l^iS^-f -S»«{BS0. ( b ) it^rco^^m 

[06] «"]£o^i^Hir$)-&s^%&a^ai^aBcoiii 

[07] HiSHM^|j^Bi0ffiR^»7m 
ftfWHSH. 

[08] mm^^s&w^ummiBiztsifhmM^^i 
[09] raa^^s«iajsaB^t5its3£^^M^ 

0S&9 ^^i-!>ffilB&ilIBSiHH0. 
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